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0 Coated plastic caps. 

© A cap for closing a container comprises a vap- 
our permeable body and canies a coating of a 
relatively vapour impermeable material which is ^ 
pHed to the cap as a Ptquid and then cured to fbnm a 
soOd The coating Is permanently acttiered to the cap 
body usually on the inside and contains a polymer 
which acts as a barrier usually to oocygen at leasL 
and IS prefmbly a vinyl chlondeMnySdene chlorfde 
^copolymer or pdyvinyTtdene chloride. Methods of 
^making the coated caps are also disclosed. 
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COATED PLASTIC CAPS 


Containers such as jars and bottlas for cont^n- 
ing fbodstuffs have, in the past often l3een pro* 
vided with metai caps of various types, such as 
screw caps, lug caps or crimp -on caps. Such caps 
are tmpermeabie to oxygen, wator vapor and other 
small molecules, ^d thus provide a good t>arrier 
between the foodstuffs and tfie atmosphere. TTiis 
prevents ingress of oxygen and/or water vapour to 
protect the rngredi^rts from t)ecoming spoiled and 
egress of aromas from the foodstuffs, both of which 
otherwise lead to rapid deteriorafion of many food- 
stuff Metal caps are however being replaced by 
plastic c^ which sm cheaper, aesthetically more 
appealing and inert to attack from ir^redients in the 
foodstuffs. 

Plastic caps any be formed from any suitable 
materia! generally polyethylene, polypropylene, 
ethylene-propylene copolymer or polystyrene or 
mixtures of these. However these plastics are per- 
meable to oxygen arxl, to some extent, water vap- 
our. In tfie absence of an impermeable seal, the 
sfielf life of the procbict before opening and after 
opening could be seriou^ reduced. 

it is known to provkEe contmners having plastic 
or metal caps with inserts comprising a laminate 
including m oxygen and/or waterwapour Imperme- 
able lay«r, suctt as a layer of aluminium foiL in FR 
2,445,474 tfiere are described lam&nar nnserts tor 
caps which have a coating of polyvinylidene chlo- 
ride as a gas t)anier. 

In US 4379117 it is suggested that a sheet of 
polyvinylidene chk>ride is used as a insert for a 
crown cap l.e, a metal cap, but there ts no sugges- 
tion that it could be used to render impermeat)ie an 
otherwise permeable cap. The manufacture and 
insertion of cap inserts is expensive ance they 
require a reiatrvefy thk:k layer of material and the 
formation and bisertkm of a liner Is complicated. 
Such inserts cai also be damaged during insertion 
and during use, ag^ opening and re-dosmg the 
container espectaDy ff the insert Is, as ts normal, 
not adhered to the capL 

To retain an insert within the cap requires 
either a separate provision of adhesive into tt>e cap 
which requires a further processing step and has 
the further dhsadvmitage that the adhesive 
fails after repeated c^ienlng arul ctosing in use, or 
the incorporation of protrusions on the inskte of the 
cap to engage the insert, whk:h can interfere with 
the seal between the ckisure and make tfie mous- 
ing of the cap difficult especially in the case of 
mcHilded plastic caps. In GB 2.108392 there is 
descnl)ed a method of compres^on moukfing a 
cap having an internal Dp and nl)s to maintain an 
insert in position. The specification describes also 


a method of forming the insert "in situ* by com- 
pression moukJing a mass of thermoplastxc ma- 
terial, e.g., polyvinyi cftkxide or ethylene vinyl ace- 
tate copolymers deposited in the in^de of a cap. 

5 The provisk>n of tfie internal Hp and nl>s by the cap 
compression mouki is complicated and the sepa- 
rate step of compression mouldng the insert re- 
quires an additional moukling step and die. The 
method inevitably results in a large quantity of the 

70 insert material b^ng used, which is expensive. 

It is found that the seal between the top of a 
container and one of these known tns^ Is un- 
safisfactory and cannot provide the de^red long 
shelf life. To remedy this defect, there has been 

75 developed a ctosure system having independent 
primary and secondary seals. The primary seal 
seals the container during storage and usually 
comprises a sheet of aluminium ft^I or other im* 
penneable material stretched across the top of the 

20 container and sealed by an adhesive. The primary 
seal is broken when the container is first used by 
the consumer and cannot be reformed thereafter. 
The secondary seal after opening is provkied by a 
laminated insert The syston of seals is generally 

25 provkied t>y forming a laminate including tfie Insert 
artti the primary seal material* connected together 
by a weak adhesive, and then adhering tfte whole 
laminate to tfie top of ttie container ^Rer applying 
the cap. On opening the container for the first time 

30 tfie weak adhesive attachment between the primary 
seal material and tfie insert is ruptured. The system 
Is complicated to mamifacture and provides an 
unsa tis factory secondary seal, since tfie seal be- 
tween tfie insert and the top of the container is 

35 very poor since, for instance, the jar often has 
small amount of adhesive and primary seal material 
adhered to it so that it is not smooth. The cap must 
have internal protrusions to retain the insert wfM 
have the above-<lescribed problems. 

4D kiDE1J532,473ashe^(rfm^fo3iswekM 
or adhered to a plastk:s sloppy as a gas banier. A 
g^ impermeable sheet of rubber or piastk:s may 
replace the metal foil The problem with such hop- 
pers IS that it is (fifiicult to alignlhe r^ece of ft^l or 

« plastk:s sheet with the stopper in a fast automated 
productton Bne. especially where a separate ap- 
plk:ation of adhesive or wekling step is required, 
and especially when the sheet Is to be appged 
inskie the stopper. When the sheet applied to 

50 the outside of a cap it can easily become damaged 
durir^ use. It is difficutt or impossible satisfactorily 
to apply sheet material to surfaces other than fiat 
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surfaces so that generally the top only of the 
outside of a stopper can be covered by a sheet 
which stin allows diffusion of vapours through the 
sheet walls. 

tt is also known to print infonmation r deco- 
rative features on to th outside surfeces of caps 
and to coat the caps with a protective lacquer. 
However to our knowledge no such coatings have 
ever been applied to permeable caps using materi- 
als and amounts sufficient to render the caps sut>- 
stantially impenfneat>le. 

It would be desirable to provide a plastic cap 
that Is capat}le of provkling satisfactory seal prop- 
erties 80 as to protect from ttie atmosphere the 
contents of a container closed by the cap, and that 
Is simple mi cheap to manufacture. 

In the Invention a cap comprises a vapour 
permeable tx>dy and has a coating of a v^ur 
imp6rmeat>le matoial which has been applied to 
the cap as a liquid and then cured to form a solid 
and which compMises a polymer arKi is perma- 
nently adhered to the cap. The yafiour to which the 
uncoated cap is initially permeable, but to which It 
is Impenneable due to the presence of the coating, 
may be water vapour and Is preferably oxygen. 

The body of the cap comprises a plastk: ma- 
terial such as is generally used to make caps of 
this type. Generally the material comprises poly- 
ethylene, polypropylene. ethylene-propylene 
copolymers polystyrene or mixtures of these. Such 
materials are permeable to oxygen and/or water- 
vapour. 

The coating may be on tite inside and/or the 
outside of Ihe cap. Preferably it is on the inside 
only of tiie cap, ^nce it is less likeSy to be damag- 
ed during manufacture and use. tt may cover the 
whole area of tite cap, for example, the top surtax 
and the side walls, but usually covers all or part of 
the top surface only. The proportion of the top 
surface that is covered shoukl be sufficient to ^ve 
the desired decrease in oxygen andfor water-vap- 
our permeatriKty. Since rt usually desirable that 
the permeabifity be as tow as possible preferably 
the whote area of the surface is covered. If the 
coating is on the nriskle it may be desirable to 
leave a narrow ring around the edge of the top 
^irface free of the impermeable material, particu- 
larly, if a gasket is to be applied in tiie cap. 

The coating is suitably above 1 micron thick 
but generally needs to be no tiiicker than 100 
microns. Preferably it is between 5 and 50 microns 
thick, more preferably between 5 and 15 microns 
thick. 

The impenneable material generally comprises 
polymers known to be good baniers to oxygen 
and/or water vapour. SuitabI polymers generally 
have halog n and/or hydroxy groups In ttie nwl- 
ecules, since these generally have good banier 


properties. Suitable polym rs include polym rs and 
copolymers of vInyGdene chloride, vinyl chloride, 
vinyl alcohol and acrylates, and epoxy-phenolic 
resins, cellufose esters, polyuretttanes and mixtures 
5 of these polymers. The preferred polym rs are 
copolymers of vinyl chloride and vinylidene chlo- 
ride and ttie most preferred polyrner Is poly- 
vinylidene chloride, which gives very low perme- 
ability. 

10 In one aspect of the invention the banier poly- 
mer has an oxygen permeability of less than 100 - 
(m'jn)/(m*^.PPa) at 23*C, 100% r.h., more prefer- 
ably less ttian 50 and most preferably less than 20 
or even less than 5. For example, polyvinylldene 

rs chloride has an oxygen permeability of 0.4 and 
vtnylchloride polymers have oxygen permeat>ilitie3 
in tiie range 31 to 59. depending on tiie formula- 
tion. Vinyl chloride-vinyfidene chkmde copolymers 
have pemneatMlity k>etween tiie values of the homo- 

20 polymers, depending upon the relative amounts of 
monomers and tiie formulation. 

In another aspect of the invention the coating is 
sufficient to reduce the permeability of tiie cap to 
less tiian 50%, perferably less tiian 20% and most 

25 preferably less tiian 10% of the caps permeability 
without the coating. For instance a 63mm cap of 
polypropylene typfoally has a permeabflity of 0.08 
cc oxygen transmissfon per day (measured when 
tite container sealed by the cap Is filled witti nitro- 

30 gen and surrounded by oxygen, both at atmo- 
spheric pressure). In the invention the oxygen 
transmlssfon of such a cap is preferably reduced to 
betow 0.04, preferably befow 0.01 , cc 0, per day. 
Preferred caps according to tiie invention have 

35 bodies that are formed of polymers of propylene 
and/or ^hylene, or other permabie polymer, have a 
diameter of about 10 to 100mm, usually 3D-100mm 
a coating of a vapour impermeat>le material and 
the coated caps have a permeability of less than 

4o OJOQ cc oxygen transm is sion per day. 

The choice of the optimum impermeable ma- 
terial depends on the contents of the container for 
which the cap is to be used. The folkywtng factors 
must be taken into consideration, the decrease in 

4s permeabiity reqwred, whether the materiat is sern 
sttive to moisture or other component s of the con- 
tents, and whether the material is approved for use 
with foodstuffs. 

For example, polyvlnylalcohoi is suitable for 

50 dry packs, ^nce it has a low pemieability to oxy- 
gen. Fully hydrolysed polyvinytalcohol is however 
water sensitive, and so for sealing containers for 
moistureK»ntaining ingre(£ents, the less sensitive, 
partially hydrolysed polyvlnylalcohoi may be used. 

S5 In incompletety hydrolysed potyvinylacetate (known 
commercially as partially hydrolysed polyvinylal- 
cohoO up to atxxjt 30% of tiie acetato groups from 
the original polyvinytacetate remain in tfie polym r. 
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The most preferred polymer is, as mentioned 
atxive. a homo polymer or copolymer of vinyRdene 
chloride, for example a copolymer with vinyl chlo- 
ride. These polymers are insensitive to water, high- 
ly impermeable and approved for use with fbod- 
stuffis. 

The impermeable coating may comprise in ad- 
dition to the banrier polymer or polymers^ other 
components such as adhesion promoters, filler, 
diluent and wscosity modifiers. 

According to anottier aspect of the invention 
the coating composition contains filler comprising 
particles having a plate^ike crystal structure, for 
example talc, mica, flake glass and flake metal. 
Such fillers are impmneable and nnay often form 
an oriented structura with the crystals lying parallel 
to the surface of the cap. thereby increasing the 
length of tfie path atong which the oxygen and/or 
water molecules would have to travel to permeate 
through the coating. 

Adhesion promoters may be included in the 
coating since the materials from which caps are 
conunonly made resist adhesion to most other 
substances. Suitable adhesion promoters are for 
instance oxidised or cartxixylatBd potyolefines, 
such as oxidised polyethylene and other known 
materiaJs. 

The liquid coating composition may be applied 
by convmtional techniques such as curta'n coating, 
pad appitcaftoru roBercoating, printing or, pr^er- 
ably, by spraying. 

It is de^rable that the coating shoukJ be sub- 
stantially free of pirtftoles, since these woukJ allow 
tfie passage of oxygen and/br water vapour. This 
problem may be reduced by, for instance, spinning 
the cap whilst the coating is still Bquid* spreacfing 
the coating after application, or by applying a sec- 
ond coating over the first A second coatmg is 
usually ar^ied when the first coating is partially or 
completely dry. It may comprise a different com- 
posifion. For example one layer may be particularfy 
oxygen imperme^ and the other may be partk:u- 
lariy tmpermeabte to water vapour but it is more 
convenient firom a manufacturing point of view 
both fayers comprise the same compositorL 

ft is generafiy de^able that a csf) shouM con- 
tain a ga^cel to provide a good hermetic and Rquid 
seal betwem the cap and the top of the container. 
This gaskei may be of a conventional type used in 
plastic caps and may be provided by a p^^ccess as 
described in our patent publication number GB 
2051 660B. The impenmeable coafing may be pro- 
vided on top of the g^ket but prefarably the 
gasket is provided over the coating, where the 
coating is on the inside of the cap- The coafing 


may in this case not extend to the edg of the cap 
so that an overiyfng gasket will be in contact with 
the material of the cap body as well as with the 
coating. 

5 ft may be desirable to provide a separate adhe- 
sive layer l^etween the coating and the cap body to 
improve the adhesion. This may be formed of a 
known adhesion promoter, for exanple comprising 
oxidised or calxiKylated polyolefine, preferably ox- 

10 kiised polyethylene. Aitematively, the cap material 
may be surfece treated before application of tfie 
coating for example by oxicBsing the surface u^ng 
a corona discharge or flaming. 

In a method according to the invention the new 

IS caps are made by coating a permeable cap vnth a 
liqukj composition capable of forming the imperme- 
able barrier coating, and the liquid is cured to fbnm 
a soDd- Curing, in the context of this specification, 
includes drying, soOdification of melts, golfing and 

20 chemk:al mocfification. e^.. cross linking. 

The liquid composition may be water based, 
for example it may be a latex of a water-insoluble 
polymer or an aqueous solution of a water-solubto 
polymer. Suitable latices comprise for Instance 

^ pc^ymers and copolymers, of vinylidene chk>ride or 
acrylate polymers such as methylmethacrylate 
polymers. Tfie composition may comprise viscosity 
modifying agents, generally thk:kening agents for 
example in amount in the range 0 to 5% based on 

3o theso&dscontmitcrfthelatSK.Asi0tablethkAening 
agent for a polyvmyfidene chtoride lat^ whkii is 
addic is polyvinylpyrollidone. Methylmethacrylate 
latices generally have an alkaline pH and suitable 
thickenmg agents stable in such conditions, include 

35 most water soluble thrckening agents such as natu- 
re polymers or ihmr derivatives, e.g, alginates, and 
symhetic polymers such as water soluble acrylates. 
The Squkl composrtion has a total softds content in 
the range 20 to 80%. prelarably 40 to 60%. of 

40 which 50 to 100% is polymer and up to 50% is 
filter. 

Compteteiy or p^ti^ly hydrotysed poly^ 
vinylacGftatB may be appBed as an aqueous solu- 
. tion which may also compiise acflieston promoter s, 

45 fiBers and viscosfty modmeis;. The solutkin gen- 
erally has a polymer content 50 to 100% is poly- 
mer and up to 50% is filler. The polymer may 
suitably be cross linked after applk:ation to improve 
its phy^cal prop^es, for example during drying of 

60 the coating, for example witti conventional cross 
linking reagents. Especially for use with foodstuffs, 
tt>e cros&^inking reagent is selected from tow toxte- 
ity agents such as amino resins. Polyvinylateohol 
coatings are most suitable for dry packs since their 

55 permeatHlrty increases on exposure to moisture. 
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Aqueous-based compositions are often pre- 
ferred to solvent-based compositions since the lat- 
ter may be hazardous to health during manufacture 
and use and to the environm nt and the solvent 
must be recovered In the manufacturing process 5 
which Is expensive. 

Solvent based compositions may be preferred 
in some circumstances, for example where rapid 
drying is necessary. Example are solutions of 
copolymers of vinyl chloride with vinylldene chio- 10 
ride, for example in ketonic solvents in which they 
are stable. Such solutions generally have a rather 
low solids content for example 5 to about 25%, 
usually about 15% by weight The solutions may 
contain fillers, adhe^n promoters and viscosity- is 
modifiers. Other solvent based compositions are for 
example epoxy phenoDc lacquers and solutions of 
organic or inorganic estors of cellulose, these solu- 
tions optionally containing other components. The 
solvent based composHions may t>e allowed to dry 20 
at about room temperature or may be heatod to 
accelerate the rato of drying. Heating may also 
cure the polymers, for example by cross linking the 
polymers by conventional mechanisms. Cross link- 
ing Improves the prc^>erties, especially the me- 25 
chanlcal properties, of epoxy phenolic resins. 

The liquid coating composrttons may also be 
provkjed as hot melt compo^ons. These are suit- 
able for high molecular weight polymers whk:h are 
insolut)le and which are not degraded by heat 30 
Generally the polymer shoukJ have a nnelting terr>- 
perature tower than that of the cap material, so that 
the melt can be applied at a temperature which will 
not distort the cap. The cap may be heated pnor to 
application of the coating to improve the adhesion 35 
of the coating to the cap. In some instances it may 
be desirable to apply the coating at a temperature 
greater than that of the melting point erf the material 
of the cap so that the surface of the cap is melted 
by the coating material whk:h will give even more 40 
improved adhesion of the coating to the cap in 
which case poiymm having a melting point greater 
than that of the material of the cap couk) be used 
in the formulation of the coating, a careluny 
controlled process this surface melting can be 46 
achieved wAhoiA cBstorting the cap. The hot melt 
polymer is. suitably an ethylene-vtnylakx>hol 
copolymer. The hot melt composition may com- 
prise an adhesion promoter, such as oxidised or 
carboxylated potyolefin, and generally a viscosity- 50 
modifier, which is usually a viscosity-reducing 
diluent for example in an amount of 5 to 30% by 
weight Diluents which are compatible witii hot melt 
ethylene-vinyl aJcohoI copolymer compositions are 
for Instance polyethylene wax, oxidised or cartx)x- 65 
ylated polyethylene wax, polyamide resins, polyter- 
pene resins and esters of rosin, hydrogenated rosin 
or disproportionated rosin. The compositions may 


contain filler in an amount of 5 to 50%. They are 
generally applied at a temperature in tti range 80 
to 200'C, preferably 100 -160«C. Hot melt com- 
po^ons have the advantage that the caps do not 
have to be passed tiirough an oven after the coat- 
ing step which saves time and energy. 

Ottier systems which may be suitable for use 
are curable liquid polymer compositions. Although 
some of the compositions may not yet be ap- 
proved for use with food, tiiey are useful for coat- 
ing the external surface of a cap or the internal 
surfaces of ca^ not used with foodstuffs. The 
compositions are generally curable by exposure to 
radiation, often UV light or electron beam radiation. 
The composftions thus comprise initiators, accep- 
tors and other catalysts for the curing system. 
Many curable composition are known and may for 
inst^ce comprise monomers or oligomers of 
urethanes, epoxy resins, unsatorated esters, ac- 
rylates etc. The compositions suitably comprise 
adhesion promoters as listed atxive. 

in the process the cap may be provided wfth a 
gasket for example a flowed-in gasket of ttio type 
disclosed in GB2051660B. This gasket may be 
applied before the coating but Is preferably applied 
after the coating. In the tatt^ process the thennal 
and micro wave energy used to flux ttie ^sket 
composition is effective to cure the coating com- 
posHion, for example to volatilise the solvent or to 
cross link the polymer molecules. 

The surface of the cap body to be coated may 
be pretreated in the process to improve the adhe- 
sion of the coating. For example the surface of a 
polyolefine body may be surface treated to oxidise 
some of the polyolefine molecules. Such treatment 
may be by corona discharge or flaming. 

The new caps are generally screw caps and 
are of particular use for cfosing olherw^ imperme- 
able containers such as glass jars and botties. 
They may also be useful in closing plastic contair)- 
ers, for example formed of polyolefines or polyes- 
ters, optionally themselves coated with a water- 
vapour and/br oxygen impermeable coating. The 
cont^ners are useful in packaging many types of 
producte, for eocannpte pharmaceuticals and. espe- 
ciany. foodstuffs. The cap may be provided with 
conventional tamper-evident seals. As well as pre- 
venting Ingress of oxygen and wate^vapour and 
thereby protecting the contente of a container from 
deterioration, the plastic caps are generally also 
impermeable to aroma chemical and carbon diox- 
ide and tfius may prevent egress of such chemi- 
cals so that the content may ret^n their taste and 
carbonation for fonger than in containers closed by 
uncoated caps. 

The folkywing examples illustrate tiie invention. 
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Bcample 1 

A latex polyvinynd ne chotride, solids concen- 
tration 50% by weight, sold under the trade name 
Daran 820 by W R Grace & Co. was used to coat a 
cap. The specific penmeability of Daran is quoted 
as 2.5 ml oxygen per 100 in* film 1 micron thick 
per 24 hours at 1 bar pressure dfffidrence, mea- 
sured at 25-C and GS% rJi. (0.39 (nr'jn)- 
/(m*.dayPPa)). The emulsion has a maximum value 
for the BrookfieW (LVF) viscosity of 30cP (^to.1 
spindle at OOvpm. 25*"^. The emulsfon was 
sprayed orrto the internal surface of A 63mm diam- 
eter polypropylene cap which had previously been 
washed and dried, so as to give a dry film thick- 
ness of approximatety 20 microns. An infra-red 
lamp and fiot air ctrculaSng at 115-120**c were 
used to dry the film of wet compound. 


BeasQQiei, 

Into the latex used in example 1 was stirred 
300 mesh micronised mica at a concentratk)n of 15 
parts by weight per 100 parts of polymer solids, so 
as to give a smooth disperston. The composition 
was applied as in example 1 ata similar rate. 


Scamole 3^ 

A copolymer of vinyl chtoride and vinyfidene 
chloride (Ixam SGAA1 -Solvay et cie) having a spe- 
dfic oxygen penneabinty of 2x10" ml per nf fifrn 1 
micron thick per day per atmosphere pressure dif- 
ference measured at 23<'C and 85% rii. ^nv'jn)- 
/(m*.day J»Pa)) was dissolved in metfiylethyl k^one 
to gh^ a 15 weight % sohilion. The solution was 
applied to a cap as in example 1. 


Bcampte 4 

As ethyterte-yfnyi afcohol copolymer, formed 
from about 80% molar ethylene, and havmg vkrat 
softmng point of 78^c and meltmg point - 
(measured by diffe i en l ia l thermal analysts) of d3**c 
having a ^)edfic oxygen permeatnlity of 5x10"" ml 
per cm* film 1cm thick per seccmd per cm Hg 
pressure drfference measured at i^^C. 0% rJi, 
(324(m»jmy(m\dayPPa)), sold under the trade 
name Dumilan D219 (Takeda Chemk:al Industries 
Ltd.), was applied as a hot melt composition by the 
same method as example 1. 


Claims 

1. A cap compri^'ng a vapour permeabi body 
canrying a coating of a relatively vaponxr imperme* 

5 abl materiaf which has been applied to the cap as 
a liquid and then cured to form a soBd and which 
comprises a polymer and is permanently adhered 
to the cap. 

2. A cap according to d^m 1 in whteh the 
10 vapour includes oxygen. 

3. A cap according to claim 1 or daim 2 in 
which tiie coating reduces the vapour permeatiilrty 
of the cap to less than 50%. preferably to less than 
20% and more prefsrably to less than 10% of its 

75 uncoated permeat>ility. 

4. A cap accorcfing to any preceding cteim in 
wfuch the polymer of the coating has an oxygen 
permeatrfnty of less than 100(m'jn)/ifn^d.PPa at 
23% arKl 100% rJt, preferably less than 50, more 

20 preferably less than 20. 

5. A cap according to any preceding daim in 
which the cap body comprises polyolefine, prefer- 
ably one or more polym^ selected from polyeth- 
ylene, polypropylene, ethylene-propylene 

25 copolymers and pol^tyrene. 

6. A cap according to any preceding claim in 
whk:h the coating is on the inside of the cap. 

7. A cap according to any preceding daim in 
wfBch the coating pdymer setected from poiy- 

30 mers and copdymers of vtnySctene chtoride. vinyl 
chtoride, vinyl alcohol and acryfates, epoxy-pheno- 
Bc res'ns. cellutose esters, polyurethanes and mix- 
tures tliereof . preferably a pdymer or copolymer of 
vinyfidene chloride. 

35 & A cap according to any preceding daim in 
which the coating comprises filter having a plate- 
fike crystal structure, pr^srably selected from tato, 
mica, flake glass and flake metal. 

9. A cap accorcfing to any preceding daim 

40 comprising an adhesive layer between the coating 
and the cap comprising an adhesion promoter. 
pfe^erstofy selected from oxkfised and carboxytated 
poiyd^nes. most preferably oxkfised polyethyK 
ene. 

45 * IOl A method of malxng a cap a ccord in g to 
any precec fin g darm in wfuch a vapour permea bte 
material is coated with a fiqukl composrtton con- 
taining a relafively vapour-impermeable polymer 
and the BqukI is cured to fonm a solki. 

50 11. A method according to daim 10 in whtoh 
the composition is a latex of a water-insolut)le 
polymer, preferably selected from polymers and 
copolymers of vinylkfene-chtorkle and acrylate 
polymers. 

^ 12. A method accordirig to claim 10 in which 
the polymer is applied as an aqueous solution of a 
water-soluble polymer, preferably comprising pdy- 
vinylatoohoL 
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13. A method according to claim 10 In which 
the polym r is applied to the cap as a hot m It 
composition, the polymer preferably comprising 

thylene-vinylalcohol copolymer. 

14. A method according to any claims 10 to 13 s 
in which the cap material is surface treated More 
application of the coating, preferably by oxidising 

the surface using a corona discharge or by flam- 
ing.. 
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